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© A windshield wiper apparatus for a vehicle 
wherein a pivot lever one end of which is secured to 
a pivot shaft for rotatably supporting a wiper arm and 
is adapted to rotate the pivot shaft is reciprocally 
rotated by a link rod connected to a wiper motor so 
as to reciprocally rotate the wiper arm. The appara- 
tus includes: a first link one end of which is con- 
nected coaxially with the pivot shaft in such a man- 
ner as to be rotatable relative to the pivot shaft; a 
second link opposed to the first link in a substantially 
parallel state therewith and having one end con- 
nected to the other end of the pivot lever and the 
other end connected to the link rod; a third link rod 
opposed to the first link in a substantially parallel 
state therewith and having one end connected to the 
other end of the first link and the other end con- 
nected to connecting portions of the second link and 
the first link rod; and a rotating mechanism operative 
at a time of storage which is adapted to hold the first 
link at a predetermined position at the time of the 
normal operation of the wiper, and rotate the first link 
by a predetermined amount at the time of stopping 
and storage of the wiper. A parallel link mechanism 
is arranged with the first to third links and the pivot 
lever, and the wiper arm is stored by the rotating 
mechanism operative at the time of storage via this 
arrangement. 
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WINDSHIELD WIPER APPARATUS FOR VEHICLE 



BACKGROUND OF THE INVENTION 



Field of the Invention 5 

The present invention relates to a windshield 
wiper apparatus for a vehicle, and more particularly 
to a windshield wiper apparatus for a vehicle 
equipped with a rise-up mechanism for moving a 10 
wiper arm and a blade further downwardly of their 
lower reversing position so as to stop and accom- 
modate the same. 

75 

Description of the Related Art 

Among the types of windshield wiper apparatus 
for vehicles, a type is known which is equipped 
with a so-called rise-up mechanism whereby a wip- 20 
er arm and a blade are moved further downwardly 
of their lower reversing position and stopped in 
order to be accommodated in a cowl box disposed 
below a lower end of a windshield at the time of 
stopping the wiper apparatus. 25 

With the windshield wiper apparatus of this 
type, the wiper arm and blade are rotatably sup- 
ported by a pivot shaft, and a pivot lever is secured 
to the pivot shaft. A link rod connected to a crank 
arm of a wiper motor is connected to the pivot 30 
lever, and the driving force of the wiper motor is 
arranged to be transmitted to the pivot lever by 
means of the link rod. 

During the normal operation of the wiper ap- 
paratus, the torque of the wiper motor is transmit- 35 
ted to the pivot lever via the link rod, whereby the 
pivot shaft is reciprocally rotated so as to cause the 
wiper arm and blade to rotate reciprocally. Mean- 
while, when the wiper arm and blade are to be 
stored, by changing the effective pitch of the crank 40 
arm of the wiper motor by the use of an eccentric 
pin and an eccentric shaft or the retraction and 
extension of the crank arm, or by changing the 
angle of rotation of the crank arm of the wiper 
motor by controlling the wiper motor itself, the 45 
pivot lever is moved further by a predetermined 
angle than at the time of the normal operation, 
thereby moving the wiper arm and blade further 
downwardly of their lower reversing position to a 
retracted position to stop and store the same. so 

However, with the conventional wiper apparatus 
equipped with such a conventional rise-up mecha- 
nism, the mechanisms of the eccentric pin, the 
eccentric shaft, etc., for causing the wiper arm and 
blade to be retracted for stopping and storage are 



complicated, and special components such as a 
motor controller and a rotation angle detecting sen- 
sor have been essential. For this reason, the overall 
cost of the apparatus has been high, and there has 
been a drawback in that a general motor cannot be 
used as a wiper motor. 



SUMMARY OF THE INVENTION 



Accordingly, the present invention has been 
devised in view of the above-described circum- 
stances and has as its object to provide a wind- 
shield wiper apparatus for a vehicle which has a 
simple structure and can be produced at low cost 
and which is capable of storing and stopping a 
wiper arm and a blade in a retracted position. 

To this end, in accordance with one aspect of 
the present invention there is provided a windshield 
wiper apparatus for a vehicle in which a pivot lever 
one end of which is secured to a pivot shaft for 
rotatably supporting a wiper arm and is adapted to 
rotate the pivot shaft is reciprocally rotated by a 
link rod connected to a wiper motor so as to 
reciprocally rotate the wiper arm, the windshield 
wiper apparatus for a vehicle comprising: a first link 
one end of which is connected coaxially with the 
pivot shaft in such a manner as to be rotatable 
relative to the pivot shaft; a second link opposed to 
the first link in a substantially parallel state there- 
with and having one end connected to the other 
end of the pivot lever and the other end connected 
to the link rod; a third link rod opposed to the first 
link in a substantially parallel state therewith and 
having one end connected to the other end of the 
first link and the other end connected to connecting 
portions of the second link and the first link rod; 
and a rotating mechanism operative at a time of 
storage which is adapted to hold the first link at a 
predetermined position at the time of the normal 
operation of the wiper apparatus, i.e., during a 
wiping operation of the wiper apparatus, and rotate 
the first link by a predetermined amount at the time 
of stopping and storage of the wiper arm. 

With the windshield wiper apparatus for a ve- 
hicle arranged as described above, the first link 
and the second link are opposed to each other in a 
substantially parallel state, while the pivot lever and 
the third link are opposed to each other in a 
substantially parallel state, so that the first to third 
links and the pivot lever constitute a parallel link 
mechanism as a whole. 

During the normal operation of the wiper ap- 
paratus, the first link is held by the rotating means 
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operative at a time of storage and is set in an 
immovable state. At this juncture, upon the ac- 
tuation of the wiper motor, the torque of the wiper 
motor is transmitted to the pivot lever via the link 
rod and the second link, which in turn causes the 5 
pivot shaft to rotate reciprocally, thereby recipro- 
cally rotating the wiper arm. 

In this case, since the first link is immovable, 
the second link and the link rod are held by the 
third link, and the third link move substantially io 
parallel with the pivot lever, thereby allowing the 
torque of the link rod to be positively transmitted to 
the pivot lever. 

Meanwhile, at the time when the wiper arm and 
blade are to be stopped and stored, the first link is 75 
rotated by a predetermined amount by the rotating 
means operative at a time of storage. Consequent- 
ly, the third link connected to the first link and the 
second link connected to the third link move as 
they are connected to the link rod. Hence, the pivot 20 
lever is rotated via the two links by an angle 
corresponding to the amount of rotation of the first 
link. Accordingly, the pivot shaft to which the pivot 
lever is secured is rotated to move the wiper arm, 
thereby allowing the wiper arm and blade to be 25 
moved further downwardly of their lower reversing 
position so as to be stopped and stored at a 
retracted position. 

Thus, by virtue of a simple mechanism com- 
prising the first to third links, the wiper arm and 30 
blade can be retracted so as to be stopped and 
stored, thereby making it possible to effect a re- 
duction in costs. In addition, the wiper motor need 
not be any special motor and can be realized by 
using an ordinary motor. 35 

In accordance with another aspect of the inven- 
tion, the vehicle wiper apparatus for a vehicle may 
further comprise: a drive arm for rotatably support- 
ing the first wiper arm and adapted to be recipro- 
cally rotated integrally with the pivot shaft by being 40 
secured thereto; a pivot shaft gear disposed co- 
axially with and rotatably relative to the pivot shaft; 
and means for transmitting torque in an opposite 
direction which is interposed between a rotating 
shaft of the first wiper arm and the pivot shaft gear 45 
so as to connect the two components, and is 
adapted to transmit the torque of the pivot shaft at 
a predetermined angle of rotation and as torque 
acting in an opposite direction, wherein the rotating 
shaft is displaced about the pivot shaft so as to so 
apparently change the length of the first wiper arm, 
thereby expanding the wiping range of the wiper 
blade supported by the first wiper arm. 

The above and other objects, features and ad- 
vantages of th invention will become more appar- 55 
ent from the following detailed description of the 
invention when read in conjunction with the accom- 
panying drawings. 



DESCRIPTION OF THE PREFERRED EMBODI- 



MENTS 



Fig. 1 is a perspective view illustrating an overall 
configuration of a windshield wiper apparatus for 
a vehicle in accordance with a first embodiment 
of the present invention; 

Figs. 2 and 3 are plan views illustrating a state 
of linkage between a pivot lever and each link; 
Figs. 4A to 4D are diagrammatic views illustrat- 
ing the operational relationship between the piv- 
ot lever and each link during the normal opera- 
tion of the wiper; 

Fig. 5 is a diagrammatic view illustrating the 
operational relationship between the pivot lever 
and each link when the wiper apparatus is set in 
a retracted state; 

Fig. 6 is a perspective view illustrating an overall 
configuration of a windshield wiper apparatus for 
a vehicle in accordance with a second embodi- 
ment of the present invention; 
Fig. 7 is a cross-sectional view of a gear train in 
accordance with the second embodiment; 
Figs. 8 and 9 are plan views illustrating a state 
of linkage between a pivot lever and each link in 
accordance with the second embodiment; 
Fig. 10 is a diagrammatic view illustrating the 
operational relationship between a wiper arm 
and a gear train; and 

Figs. 11 A to 11 D are diagrammatic views illus- 
trating the operational relationship between the 
pivot lever and each link in accordance with the 
second embodiment. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 



Fig. 1 schematically illustrates an overall con- 
figuration of a windshield wiper apparatus 10 for a 
vehicle in accordance with a first embodiment off 
the present invention. 

The wiper apparatus 10 is of a so-called par- 
allel interlocked type comprising a right wiper 10A 
and a left wiper 10B which basically have the same 
construction. The right wiper 10A has a wiper arm 
12A and a wiper blade 14A, and as the wiper arm 
12A rotates reciprocally, the wiper blade 14A also 
rotates reciprocally, thereby wiping raindrops and 
the like attached to a windshield. In the same way 
as the right wiper 10A the left wiper 10B has a 
wiper arm 12B and a wiper blade 14B, and as the 
wiper arm 12B rotates reciprocally, the wiper blade 
14B also rotates reciprocally, thereby wiping rain- 
drops and the like attached to the windshield. 

The wiper arm 12A of the right wiper 10A is 
secured to and rotatably supported by one end of a 
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pivot shaft 16, whereby the wiper arm 12A and the 
wiper blade 14A are always adapted to rotate to- 
gether with the pivot shaft 16. 

As is also shown in Figs. 2 and 3, secured to 
the other end of the pivot shaft 16 is one end of a 
pivot lever 18. Consequently, as the pivot lever 18 
is swung, it is possible to rotate the pivot shaft 16. 

Meanwhile, the wiper arm 12B of the left wiper 
10B is secured to and rotatably supported by one 
end of a pivot shaft 36, whereby the wiper arm 12B 
and the wipe blade 14B are always adapted to 
rotate together with the pivot shaft 36. In addition, 
secured to the other end of the pivot shaft 36 is 
one end of a pivot lever 38. Consequently, as the 
pivot lever 38 is swung, it is possible to rotate the 
pivot shaft 36. 

The pivot lever 18 of the right wiper 10A and 
the pivot lever 38 of the left wiper 10B are con- 
nected to each other by means of a connecting rod 
40. For this reason, the pivot levers 18 and 38, i.e., 
the pivot shafts 16 and 36 are always interlocked 
with each other. 

A lever 20 is disposed around an outer periph- 
ery of the pivot shaft 16 of the right wiper 10A in 
such a manner as to be coaxial with the pivot shaft 
16 and rotatable relative to the same. The lever 20 
is formed with a link portion 22 serving as a first 
link, and a lever portion 24 extending at a predeter- 
mined angle (e.g., 120° ) relative to the link portion 
22 and constituting a part of rotating means oper- 
ative at the time of storage. That is, both the link 
portion 22 and the lever portion 24 are capable of 
rotating relative to the pivot lever 18. 

A link 26 serving as a second link has its one 
end connected to the other end (a portion for 
connection with the connecting rod 40) of the pivot 
lever 18 in such a manner as to oppose the link 
portion 22 of the lever 20. Furthermore, the other 
end of the link 26 is connected to one end of a link 
rod 28. Connected to a tip of the link portion 22 of 
the lever 20 is one end of a link 30 serving as a 
third link. The other end of the link 30 is connected 
to one end (a portion for connection with the link 
26) of the link rod 28 with the link 30 opposed to 
the pivot lever 18. 

The other end of the link rod 28 is connected 
to a crank arm 34 of a wiper motor 32. As a result, 
the torque of the wiper motor 32 is adapted to be 
transmitted to the links 30, 26 and the pivot lever 
18 via the link rod 28. 

As shown in Fig. 2, the pivot lever 18, the link 
portion 22 of the lever 20, and the links 26, 30 are 
provided with substantially the same length, and 
are connected in such a manner as to form a 
parallelogram as a whole, thereby constituting a so- 
called parallel link mechanism. Furthermore, di- 
mensions and the like of respective components 
are set in such a manner that the link 26 and the 



link rod 28 will be located on a straight line with the 
wiper motor 32 stopped. 

Meanwhile, a rise-up lever 42 serving as a part 
of the rotating means operative at the time of 

s storage is connected to a tip the lever portion 24 of 
the lever 20. The rise-up lever 42 normally holds 
the lever portion 24 at a predetermined position so 
as to set the lever 20, in an immovable state, and 
when the rise-up, lever 42 is manually operated, 

10 the lever portion 24 can be swung. As a result, the 
link portion 22 of the lever 20 can be rotated about 
the pivot shaft 16 by a predetermined angle. 

A description will now be given of the operation 
of this embodiment 

75 With the wiper apparatus 10 arranged as de- 

scribed above, as shown in Figs. 2 and 4A, with the 
wiper apparatus stopped, the pivot lever 18, the 
link portion 22 of the lever 20, and the links 26, 30 
are positioned in such a manner as to form a 

20 parallelogram as a whole, and the link 26 and the 
link rod 28 are aligned on a straight line. 

Here, during the normal operation of the wiper 
apparatus, the lever portion 24 of the lever 20 is 
held at a predetermined position by the rise-up 

25 lever 42, and the lever 20 (the link portion 22) is 
kept in an immovable state. 

Upon the actuation of the wiper motor 32, the 
crank arm 34 is rotated, and its torque is transmit- 
ted to the link 26 via the link rod 28, and is further 

30 transmitted to the pivot lever 18 via the link 26. As 
a result, the pivot shaft 16 is reciprocally rotated, 
which in turn causes the wiper arm 12A to be 
rotated reciprocally. At the same time, the torque of 
the wiper motor 32 transmitted to the link 26 is 

35 imparted to the pivot lever 38 via the connecting 
rod 40, with the result that the pivot shaft 36 is 
reciprocally rotated, so that the wiper arm 12B is 
also reciprocally rotated in synchronism with the 
wiper arm 1 2A. 

40 In this case, since the lever 20 is held by the 

rise-up lever 42, and the link portion 22 is immov- 
able, as shown in Fig. 48, while the link 26 and the 
link rod 28 are being held by the link 30, the link 
30 moves while maintaining its parallel state with 

45 respect to the pivot lever 18, so that the rotating 
force of the link rod 28 is transmitted positively to 
the pivot lever 18. Similarly, the pivot lever 38 also 
moves while maintaining its parallel state with re- 
spect to the pivot lever 18, so that the rotating 

so force is transmitted positively to the pivot lever 38. 

When the movements of the pivot levers 18 
and 38 progress, and the crank arm 34 rotates by a 
half revolution, as shown in Fig. 4C, the pivot lever 
1 8, the link 30, and the pivot lever 38 are reversed 

55 (in the state shown in Fig. 4D) and return to its 
original position. Subsequently, the aforementioned 
steps are repeated, thereby causing the pivot le- 
vers 18 and 38 to swing and the wiper arms 12A, 
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12B to rotate reciprocally. 

Next, when it is desired to stop and accom- 
modate the left and right wipers (the wiper arms 
12A, 12B and the wiper blades 14A. 14B) by mov- 
ing them further downwardly of their lower revers- 
ing position to a retracted position so as to accom- 
modate the same in a cowl box (not shown) or the 
like located below a lower end of the windshield, 
the wiper motor 32 is stopped and the rise-up lever 
42 is operated. 

When the rise-up lever 42 is pulled in the 
direction of arrow A shown in Fig, 2 by a manual 
operation or the like of a vehicle occupant, this 
tensile force is transmitted to the lever portion 24 
of the lever 20, as shown in Figs. 3 and 5. Con- 
sequently, the lever portion 24 is swung, which in 
turn causes the link portion 22 of the lever 20 to 
rotate about the pivot shaft 16 by an angle 0. 

At this point of time, since the wiper motor 32 
is stopped, and the portion of the link rod 28 for 
connection with the crank arm 34 is in an immov- 
able state, if the link portion 22 rotates about the 
pivot shaft 16, the link 30 connected to the link 
portion 22 and the link 26 connected to that link 30 
are moved while being connected to the ink rod 28 
and being held relative to each other. At this time, 
since the motor 32 is stopped with the crank arm 
34 and the link rod aligned on a substantially 
straight line, the restraint of the link rod 28 in its 
swinging direction is held more firmly. In con- 
sequence, the pivot lever 18 is rotated via the two 
links by an angle <f> corresponding to the angle 0 of 
rotation of the link portion 22. 

Accordingly, as the pivot shaft 16 to which the 
pivot lever 18 is secured is rotated, the wiper arm 
12A is moved further downwardly of the lower 
reversing position to a retracted position for stop- 
ping and storage. At the same time, as the pivot 
lever 18 is rotated by the angle <*>, the pivot lever 
38 connected to the pivot lever 1 8 via the connect- 
ing rod 40 is similarly rotated. This causes the 
pivot shaft 36 to rotate and the wiper arm 12B to 
move downward to its retracted position. 

An optimum rise-up angle of the wiper arms 
12A and 12B, i.e., an optimum angle 4> of rotation 
of the pivot levers 18, 38, corresponds to the angle 
8 of rotation of the link portion 22 of the lever 20, 
the angle $ of rotation of the link portion 22 of the 
lever 20 being determined by the rise-up lever 42. 
Accordingly, it suffices to set an appropriate rise-up 
angle for the wiper arms 12A t 12B by setting the 
amount of operation (amount of tension) of the rise- 
up lever 42, as required. In addition, in cases 
where the amount of operation of the rise-up lever 
42 is set to be fixed, it suffices to determine the 
dimensions of the respective portions of the pivot 
lever 18, lever 20 (lever portion 24 and link portion 
22), links 26, 30, and link rod 28 in such a manner 



that the optimum angle <t> of rotation of the pivot 
levers 1 8, 38 at the time of retraction of the wiper 
arms and blades becomes a desired angle cor- 
responding to the angle 8 of rotation of the link 

5 portion 22. Thus, the amount of movement (angle 
of rotation) of the wiper arms 12A, 12B at the time 
of their retraction can be set freely, so that the 
degree of freedom of design and the range of 
application to various types of vehicles can be 

70 expanded. 

As described above, with the wiper apparatus 
10, the wiper arms 12A t 12B can be stored and 
stopped by being retracted by virtue of a simple 
structure involving the lever 20 (lever portion 24 

75 and link portion 22), and links 26, 30. In addition, 
the wiper motor 32 need not be any special motor 
and can be realized by using an ordinary motor. As 
a result, it is possible to effect a reduction in costs. 
In this embodiment, although the arrangement 

20 provided is such that the rise-up lever 42 is used 
as a part of the rotating means operative at the 
time of storage, and is operated manually so as to 
rotate the link portion 22 of the lever 20 about the 
pivot shaft 16 by a predetermined angle, the 

25 present invention is not restricted to the same, and 
an arrangement may be provided such that the 
rise-up lever 42 is connected to an actuating 
source such as a motor, and the motor is actuated 
automatically at the time of retraction of the wiper 

30 arms and blades thereby to rotate the link portion 
22 of the lever 20 by a predetermined angle. In this 
case, the operational efficiency is enhanced further. 

In addition, in this embodiment, although a 
description has been given of the wiper apparatus 

35 10 of the parallel interlocked type comprising the 
right wiper 10A and the left wiper 10B which have 
basically the same construction, the present inven- 
tion is not restricted to the same, and may be 
applied to either the left or right wiper, or applied to 

40 the so-called one-arm wiper. 

Although in this embodiment a description has 
been given of the wiper apparatus 10 in which the 
wiper arms 12A, 12B are secured to one ends of 
the pivot shafts 16, 36, respectively, and are hence 

45 adapted to rotate together with the pivot shafts 16, 
36, the present invention is applicable to v/iper 
apparatus having a different mechanism. For in- 
stance, the present invention is applicable to a 
retractable type wiper apparatus (which will be de- 

so scribed in a second embodiment) in which a so- 
called gear train incorporating a planetary gear 
mechanism is interposed between a wiper arm and 
a pivot shaft, the gear train itself undergoes oscil- 
latory movement, which in turn causes the wiper 

55 arm to rotate in the opposite direction, thereby 
expanding the wiping range into an elliptical shape. 
In cases where the present invention is applied to 
the retractable wiper apparatus of this type, since 
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its torque is transmitted with the angle of rotation 
amplified by the aforementioned planetary gear 
mechanism, the amount of operation for rotating 
the pivot shaft by a predetermined angle at the 
time of retraction can be-made small, which is 
more effective. 

Furthermore, although the apparatus of this 
embodiment is used for storing the wiper arm and 
blade, it can be used as a wiper apparatus capable 
of being changed over between summer and winter 
by setting the lower reversing position of this em- 
bodiment at a further elevated position and setting 
the storing position at the lower reversing position. 
More specifically, the apparatus of the invention 
can be used as an apparatus capable of changing 
over the lower reversing position of the wiper ap- 
paratus during winter to the elevated position as 
compared with summer so as to prevent damage 
to the wiper apparatus due to the restriction of the 
lower reversing position of the wiper resulting from 
the snowfall during winter. 

In addition, the connecting point between the 
second link 26 and the link 30 may be set at a 
position I indicated by the dotted line in Fig. 2. In 
this case, the wiping angle including the amount of 
movement for storage becomes smaller than in the 
case of the first embodiment. Alternatively, the 
connecting point between the second link 26 and 
the link 30 may be set at a position J indicated by 
the dot-dash line in Fig. 2. In this case, the wiping 
angle including the amount of movement for stor- 
age becomes greater than in the case of the first 
embodiment. 

Fig. 6 illustrates an overall perspective view of 
a windshield wiper apparatus 110 for a vehicle in 
accordance with a second embodiment of the 
present invention. 

A wiper arm and blade 112 of the wiper 110 is 
rotatably supported by a gear train 114. As shown 
in detail in Fig. 7, the gear train 114 has a case 
116 serving as a drive arm, and this case 116 is 
rotatably supported by a body 120 via a sleeve 
118. At a distal end portion (an end portion away 
from the sleeve) of the gear train 114, an arm gear 
122 constituting a part of a means for transmitting 
torque in an opposite direction is rotatably sup- 
ported within a case 116 by a support shaft 124. 
The wiper arm and blade 112 is secured to a distal 
end portion of the support shaft 124, whereby the 
wiper arm and blade 112, together with the arm 
gear 122, is rotatable about the support shaft 124. 

Meanwhile, a pivot shaft 126 is secured to the 
case 116 at the other end portion (located inwardly 
of the sleeve 118) of the gear train 114. The pivot 
shaft 126 is reciprocally rotated by being interloc- 
ked with a wiper motor 154 which will be described 
later, with the result that the case 116 of the gear 
train 114 is always adapted to rotate together with 
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the pivot shaft 126. 

A pivot shaft gear 128 is interposed between 
the pivot shaft 126 and the sleeve 118. The pivot 
shaft gear 128 is attached to the case 116 coaxially 

s with the pivot shaft 126 via a bearing 130. For this 
reason, the pivot shaft gear 128 is rotatable relative 
to the pivot shaft 126 and the case 116. 

An intermediate gear 132 constituting a princi- 
pal part of the means for transmitting torque in an 

io opposite direction is interposed between the pivot 
shaft gear 128 and the arm gear 122. The inter- 
mediate gear 132 is rotatably supported to the 
case 116 by a support shaft 134 and meshes with 
both the pivot shaft gear 128 and the arm gear 122 

75 to couple the two members. Namely, the intermedi- 
ate gear 132 serves as a planetary gear with re- 
spect to the pivot shaft gear 128. For this reason, 
for instance, if the pivot shaft 126, i.e., the case 
116, rotates relative to the pivot shaft gear 128 with 

20 the pivot shaft gear 128 stopped, the intermediate 
gear 132 and the arm gear 122 both supported to 
the case 116 rotate as a result, so that the torque 
of the pivot shaft 126 is transmitted to the arm gear 
122 via the intermediate gear 132 at a predeter- 

25 mined ratio of the angle of rotation and as torque 
acting in the opposite direction. On the other hand, 
if the pivot shaft gear 128 rotates relative to the 
pivot shaft 126, i.e., the case 116, with the pivot 
shaft 126, i.e., the case 116, stopped, the inter- 

30 mediate gear 1 32 meshing with the pivot shaft gear 
128 rotates as a result, so that the torque of the 
pivot shaft gear 1 28 is transmitted to the arm gear 
122 at predetermined ratio of the angle of rotation 
and as torque acting in the same direction. 

35 It should be noted that the gear ratio y (i.e., the 

ratio of the angle of rotation) of the gear train 114 
involving the pivot shaft gear 128, the intermediate 
gear 132, and the arm gear 122 is set to approxi- 
mately 2 - 3 in this embodiment. Accordingly, the 

40 arrangement provided is such that the arm gear 
122 rotates at an angle of rotation approximately 
two to three times that of the pivot shaft gear 128. 

As is also shown in Figs. 8 and 9 ; a lever 136 
is secured to the pivot shaft gear 128. The lever 

45 1 36 is formed with a lever portion 1 38 serving as a 
first lever and a lever portion 140 serving as a 
second lever. Connected to a distal end of the 
lever portion 138 is one end of a rod 142, and the 
lever portion 138 and the rod 142 constitutes a 

50 crank. The other end of the rod 142 is connected 
to a rise-up motor 144, so that the torque of the 
rise-up motor 144 is transmitted to the lever portion 
138 via the rod 142 as a reciprocally moving force, 
thereby reciprocally rotating the pivot shaft gear 

55 128. 

Meanwhile, secured to the pivot shaft 126 is 
one end of a lever 146 serving as a third lever. One 
end of a link 148 is connected to the other end of 

6 
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the lever 146. In addition, one end of a link 150 is 
connected to a distal end of the lever portion 140 
of the lever 136. Both of the other ends of these 
links 148, 150 are connected to one end of the rod 
52, and the other end of the rod 152 is further 5 
connected to the wiper motor 154. Consequently, 
the torque of the wiper motor 1 54 is adapted to be 
transmitted to the lever 146 and the lever portion 
140 via the rod 152 and the links 148, 150. As 
shown in Fig. 8, the lever portions 140, lever 146, to 
and links 148, 150 are provided with substantially 
the same lengths and are connected together in 
such a manner as to form a parallelogram. In 
addition, dimensions and the like of the respective 
parts are set in such a manner that, with the wiper is 
motor 154 stopped, the link 148 and the rod 152 
are aligned on a straight line and that the lever 
portion 1 40 becomes parallel therewith. 

A description will now be given of the operation 
of this embodiment. 2 ° 

With the wiper apparatus 110 arranged as de- 
scribed above, with the wiper apparatus stopped, 
as shown in Fig. 11 A, the lever portion 140, lever 
146, and links 148, 150 are located in such a 
manner as to form a parallelogram as a whole, the 25 
link 148 and the rod 152 are aligned on a straight 
line, and the lever portion 140 is parallel therewith. 

Here, during the normal operation of the wiper, 
the rise-up motor 144 is stopped, and only the 
wiper motor 154 is operated. Upon actuation of the 30 
wiper motor 154, its torque is transmitted to the link 
154 via the rod 152 and to the lever 146 via the 
link 148. In this case, since the rise-up motor 144 
is stopped, the lever portion 140 of the lever 136 is 
immovable. Accordingly, as shown in Fig. 11B, the 35 
link 150 and the lever 146 swing as they are in the 
mutually parallel state. Then, as shown in Fig. 11C, 
at a point of time when the wiper motor 154 has 
rotated a half revolution, the link 150 and the lever 
146 are reversed, and this operation is subse- 40 
quently repeated. 

Upon the swinging of the lever 146, the pivot 
shaft 126 to which one end of the lever 146 is 
secured reciprocally rotates together with the case 
116. In this state, since the lever 136 is stopped, 45 
the pivot shaft gear 128 to which this lever 136 is 
secured remains in a stopped state. Accordingly, 
the pivot shaft 126 rotates about the pivot shaft 
gear 128 together with the case 116. Concurrently, 
the intermediate gear 132 and the arm gear 122 50 
both supported to the case 116 rotate, so that the 
torque of the pivot shaft 126 is transmitted to the 
arm gear 122 via the intermediate gear 132 at a 
predetermined ratio of the angle of rotation of the 
pivot shaft 126 (i.e., the gear ratio tj of the gear ss 
train 114 involving the pivot shaft gear 128, inter- 
mediate gear 132, and arm gear 122) and as the 
torque acting in the opposite direction. 
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As the arm gear 122 rotates, the wiper arm and 
blade 112 secured to the support shaft 124 sup- 
porting the arm gear 122 rotates in the opposite 
direction to the rotating direction of the gear train 
114 (case 116). That is, as for the gear train 114, at 
the same time as the gear train 114 itself recipro- 
cally rotates, the gear train 114 imparts torque 
acting in the opposite direction to its reciprocally 
rotating direction so as to reciprocally rotate the 
wiper arm and blade 112, so that the wiper arm 
and blade 112 and the gear train 114 (case 116) 
are relatively retracted and extended while under- 
going reciprocal motion. As a result, the position at 
which the wiper arm and blade 112 is supported 
(rotating center), i.e, the position of the support 
shaft 124, is displaced, so that the apparent length 
of the wiper arm and blade 112 changes, thereby 
expanding the wiping range into, for instance, an 
elliptical shape. 

Then, when it is desired to stop and accom- 
modate the wiper arm and blade 112 by moving it 
further downwardly of its lower reversing position to 
a retracted position so as to accommodate the 
same in the cowl box (not shown) located below a 
lower end of the windshield, the wiper motor 154 is 
stopped and only the rise-up motor 144 is op- 
erated. 

Upon actuation of the rise motor 144, as shown 
in Fig. 9, its torque is transmitted to the lever 
portiop 138 of the lever 136 via the rod 142. 
Consequently, the lever 136 (lever portions 138, 
140) rotate by an angle a. As the lever portion 140 
rotates, the link 150 moves by means of its torque. 
In this case, since the wiper motor 154 is stopped, 
the connecting position of the rod 152 with respect 
to the wiper motor 154 is immovable. Accordingly, 
as the lever portion 140 rotates, the lever 146 
rotates by an angle /S via the inks 148, 150 with the 
lever 146 remaining parallel with the link 150. 

Here, if the lever 146 rotates, the pivot shaft 
126 to which one end of the lever 146 is secured 
rotates by the angle 0 together with the case 116 
(i.e., by the rise-up angle of the gear train 14) in 
the same way as described above, and torque 
oriented in the opposite direction is transmitted to 
the arm gear 122 via the intermediate gear 132. 

Concurrently, the pivot shaft gear 128 to which 
the lever 136 is secured rotates by the angle a in 
the same direction as the rotating direction of the 
pivot shaft 126 (case 116) owing to the rotation of 
the lever 1 36. That is, the rotation of the pivot shaft 
126 is reduced apparently. Hence, the oppositely 
oriented torque transmitted to the arm gear 122 
due to the rotation of the pivot shaft 126 is finally 
transmitted by having the angle of rotation re- 
duced. 

Accordingly, even if the gear train 114 (case 
116) rotates by a predetermined angle of rise 



BNSDOCID: <EP 0424834A2_I_> 



13 



EP 0 424 834 A2 



14 



(angle j3), the angle of rotation of the wiper arm 
and blade 112 is reduced, and its moving range is 
diminished. In consequence, the wiper arm and 
blade 112 is stopped at a position in proximity to 
the end of the windshield, so that the wiper arm 
and blade 112 can be stored in a limited space. 

Here, an optimum angle of rotation, o, of the 
pivot shaft gear 1 28 at the time of retraction of the 
wiper arm and blade can be calculated as follows: 

Namely, if it is assumed, as shown in Fig. 10, 

that 

a: optimum angle of rotation of the pivot shaft gear 
1 28 at the time of retraction, 

a: angle between the case 116 and the wiper arm 
112 

a 0 : angle between the case 116 and the wiper arm 
112 at a retracted position, 

ai: angle between the case 116 and the wiper arm 
112 at the lower reversing position, 
jS: relative angle of the case 116 between the lower 
reversing position and the retracted position (i.e., 
the rise-up angle of the gear train 1 1 4), and 
tj: gear ratio of the gear train 114, 
then, in order to store the wiper arm and blade 112 
in an optimum state, it is preferred that the wiper 
arm and blade 112 at the lower reversing position 
(at the position of line L in Fig. Fig. 10) and the 
wiper arm and blade 112 at the retracted position 
(stored) position (at the position of line R in Fig. 10) 
be substantially parallel with each other. 

Accordingly, the following formulae hold: 
ai = ao + (1) 
a 0 = an - 0*7, + g* v (2) 

Hence, the following formula can be obtained 
from the above Formulae (1) and (2): 
o = 0 (1 - (3) 

Therefore, it suffices if the dimensions of the 
various parts including the lever 136 (lever portions 
138, 140), lever 146, links 148, 150, and rod 152 
are set in such a manner that the optimum angle of 
rotation, a, of the pivot shaft gear 128 at the time of 
retraction of the wiper arm and blade satisfies 
Formula (3). 

Thus, by setting the wiper arm and blade 112 
at its lower reversing position and the wiper arm 
and blade 112 at its retracted position substantially 
parallel to each other, it is possible to store the 
wiper arm and blade 12 in a limited space without 
reducing a wiping range for the windshield. At the 
same time, the appearance of the windshield at the 
time when the wiper is stored is improved. In this 
case, a wiper arm and blade having a different 
wiper arm length can be accommodated in a limit- 
ed space without being affected by the wiper arm 
length, so that the range of application of the 
apparatus can be expanded. 

In cases where there is no need to set the 
wiper arm and blade 112 in a substantially parallel 
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state at the retracted position, it suffices to set the 
angle of rotation, a, of the pivot shaft gear 128, as 
desired, and to set the dimensions of the levers 
136, 146 and the like correspondingly. Thus, the 

5 amount of movement (angle of rotation) of the 
wiper arm and blade 112 at the time of their 
retraction can be set freely. 

It should be noted that although the arrange- 
ment provided such that the intermediate gear 132 

70 constituting the principal part of the planetary gear 
mechanism is employed as the means for transmit- 
ting torque in an opposite direction so as to trans- 
mit the torque to the arm gear 122, the present 
invention is not restricted to the same. For in- 

75 stance, an arrangement may be alternatively pro- 
vided such that a chain or timing belt for connect- 
ing the pivot shaft gear 128 and the arm gear 122 
is employed to transmit torque by reversing the 
direction of the torque and by reducing the angle 

20 by the use of such a chain or timing belt 

As described above, the windshield wiper ap- 
paratus for a vehicle in accordance with this em- 
bodiment offers an advantage in that, by virtue of 
its simple structure and low cost, the wiper arm 

25 and blade can be stored and stopped after being 
retracted, or the wiping range can be changed over 
between summer and winter. 



30 Claims 

1. A windshield wiper apparatus for a vehicle in- 
cluding a first link rod for effecting a predetermined 
motion during the operation of a wiper motor, a 

35 pivot lever one end of which is secured to a pivot 
shaft and which undergoes predetermined recipro- 
cal rotation together with said pivot shaft by means 
of the predetermined motion of said link rod, and a 
first wiper arm which is reciprocally rotated by the 

40 reciprocal rotation of said pivot lever, said wind- 
shield wiper apparatus for a vehicle comprising: 
a first link connected to said pivot shaft via one end 
thereof in such a manner as to be rotatable relative 
to said pivot shaft; 

45 a second link one end of which is connected to the 
other end of said pivot lever and the other end of 
which is connected to said first link rod; 
a third link rod one end of which is connected to 
the other end of said first link and the other end of 

50 which is connected to connecting portions of said 
second link and said first link rod; and 
rotating means operative at a time of storage which 
is adapted to hold said first link at a predetermined 
position at the time of a wiping operation of said 

55 windshield wiper apparatus for a vehicle, and rotate 
said first link by a predetermined amount about 
said pivot shaft at the time of stopping and storage 
of said windshield wiper apparatus for a vehicle. 
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2. A windshield wiper apparatus according to Claim 
1 , further comprising: 

a crank arm connected to said first link rod and 
adapted to rotate in a predetermined direction by 
the operation of said wiper motor so as to cause 
said link rod to effect the predetermined motion, 
wherein, upon completion of the wiping operation 
of said windshield wiper apparatus for a vehicle, 
said first link rod and said crank arm are aligned on 
a substantially straight line. 

3. A windshield wiper apparatus according to Claim 
1, further comprising: 

a second wiper arm; and 

a second link rod one end of which is connected to 
connecting portions of said pivot lever and said 
second link, and the other end of which is con- 
nected to a second pivot lever for reciprocally 
rotating said second wiper arm, 
wherein at the time of the stopping and storage of 
said windshield wiper apparatus for a vehicle said 
second wiper arm is rotated by a predetermined 
amount in synchronism with said first wiper arm by 
said rotating means operative at a time of storage. 

4. A windshield wiper apparatus according to Claim 
1, wherein said rotating means operative at a time 
of storage comprises a wire harness for manually 
rotating said first link about said pivot shaft by the 
predetermined amount. 

5. A windshield wiper apparatus according to Claim 
1, wherein said rotating means operative at a time 
of storage comprises driving means for rotating 
said first link about said pivot shaft by the predeter- 
mined amount. 

6. A windshield wiper apparatus according to Claim 
i, further comprising: 

a drive arm for rotatably supporting said first wiper 
arm and adapted to be reciprocally rotated integ- 
rally with said pivot shaft by being secured thereto; 
a pivot shaft gear disposed coaxially with and 
rotatably relative to said pivot shaft; and 
means for transmitting torque in an opposite direc- 
tion which is interposed between a rotating shaft of 
said first wiper arm and said pivot shaft gear so as 
to connect said rotating shaft and said pivot shaft 
gear, and is adapted to transmit the torque of said 
pivot shaft at a predetermined angle of rotation and 
as torque acting in an opposite direction, 
wherein said rotating shaft is displaced about said 
pivot shaft so as to apparently change the length of 
said first wiper arm, thereby expanding the wiping 
range of said wiper blade supported by said first 
wiper arm. 

7. A windshield wiper apparatus according to Claim 
6, further comprising: 

pivot shaft gear rotating means for rotating said 
pivot shaft gear by a predetermined amount in the 
same direction as a rotating direction of said pivot 
shaft so to transmit, with an angle rotation reduced, 



the torque transmitted to said rotating shaft of said 
first wiper arm by said means for transmitting 
torque in an opposite direction at the time of the 
stopping and storage of said windshield wiper ap- 

5 paratus for a vehicle. 

8. A windshield wiper apparatus according to Claim 
7, wherein said pivot shaft gear rotating means has 
a link mechanism comprising said first link, said 
second link, said third link, and said pivot lever. 

10 9. A windshield wiper apparatus according to Claim 
1 , wherein said first link, said second link, said third 
link, and said pivot lever are respectively con- 
nected in such a manner as to form a parallel- 
ogram. 

75 10. A windshield wiper apparatus for a vehicle 
including a first link rod which is connected to a 
crank arm rotated during the operation of a wiper 
motor and is adapted to effect a predetermined 
motion by the rotation of said crank arm, a pivot 

20 lever one end of which is secured to a pivot shaft 
and which undergoes predetermined reciprocal ro- 
tation together with said pivot shaft by means of 
the predetermined motion of said first link rod, and 
a first wiper arm which is reciprocally rotated by 

25 the reciprocal rotation of said pivot lever in such a 
maker as to cause a wiper blade to wipe a wind- 
shield of the vehicle, said windshield wiper appara- 
tus for a vehicle comprising: 
a first link connected to said pivot shaft via one end 

30 thereof in such a manner as to be rotatable relative 
to said pivot shaft; 

a second link one end of which is connected to the 
other end of said pivot lever and the other end of 
which is connected to said first link rod so that said 
35 second link opposes said first link in a substantially 
parallel state therewith; 

a third link rod one end of which is connected to 
the other end of said first link and the other end of 
which is connected to connecting portions of said 
40 second link and said first link rod so that said third 
link rod opposes said pivot lever in a substantially 
parallel state therewith; and 

rotating means operative at a time of storage which 
is adapted to hold said first link at a predetermined 

45 position when said wiper motor is operative, and 
rotate said first link by a predetermined amount 
about said pivot shaft when said wiper motor is 
inoperative, so as to rotate said first wiper arm 
downwardly of its lower reversing position. 

so 11. A windshield wiper apparatus according to 
Claim 10, wherein upon completion of the operation 
of said wiper motor, said crank arm and said first 
link rod are aligned on a substantially straight line. 
12. A windshield wiper apparatus according to 

55 Claim 10, further comprising: 

a second wiper arm having a wiper blade; and 

a second link rod one end of which is connected to 

connecting portions of said pivot lever and said 
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second link, and the other end of which is con- 
nected to a second pivot lever for reciprocally 
rotating said second wiper arm, 
wherein when said wiper motor is inoperative, said 
second wiper arm is rotated downwardly of the 
lower reversing position in synchronism with said 
first wiper arm by said rotating means operative at 
a time of storage. 

13. A windshield wiper apparatus according to 
Claim 10, wherein said rotating means operative at 
a time of storage comprises a wire harness for 
rotating said first link about said pivot shaft by the 
predetermined amount by means of a manually 
pressing or pulling operation. 

14. A windshield wiper apparatus according to 
Claim 10, wherein said rotating means operative at 
a time of storage comprises a storage motor for 
rotating said first link about said pivot shaft by the 
predetermined amount 

15. A windshield wiper apparatus according to 
Claim 1 0, further comprising: 

a drive arm for rotatably supporting said first wiper 
arm and adapted to be reciprocally rotated integ- 
rally with said pivot shaft by being secured thereto; 
a pivot shaft gear disposed coaxially with and 
rotatably relative to said pivot shaft; and 
means for transmitting torque in an opposite direc- 
tion which is interposed between a rotating shaft of 
said first wiper arm and said pivot shaft gear so as 
to connect said rotating shaft and said pivot shaft 
gear, and is adapted to transmit the torque of said 
pivot shaft at a predetermined angle of rotation and 
as torque acting in an opposite direction, 
wherein said rotating shaft is displaced about said 
pivot shaft so as to apparently change the length of 
said first wiper arm, thereby expanding the wiping 
range of said wiper blade supported by said first 
wiper arm. 

16. A windshield wiper apparatus according to 
Claim 15, wherein said means for transmitting 
torque in an opposite direction comprises an inter- 
mediate gear meshing with both said pivot shaft 
gear and a gear secured coaxially with said rotating 
shaft. 

17. A windshield wiper apparatus according to 
Claim 15, further comprising: 

pivot shaft gear rotating means for rotating said 
pivot shaft gear by a predetermined amount in the 
same direction as a rotating direction of said pivot 
shaft so as to transmit, with an angle rotation 
reduced, the torque transmitted to said rotating 
shaft of said first wiper arm by said means for 
transmitting torque, in an opposite direction when 
said wiper motor is inoperative. 

18. A windshield wiper apparatus according to 
Claim 17, wherein said pivot shaft gear rotating 
means has a link mechanism comprising said first 
link, said second link, said third link, and said pivot 
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lever. 

19. A windshield wiper apparatus according to 
Claim 18, wherein said pivot shaft gear rotating 
means further has a motor for rotating said pivot 
shaft gear by a predetermined amount in the same 
direction as the rotating direction of said pivot shaft 
by actuating said link mechanism. 

20. A windshield wiper apparatus according to 
Claim 10, wherein said first link has a lever portion 
connected to said rotating means operative at a 
time of storage. 
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© Windshield wiper apparatus for vehicle. 



© A windshield wiper apparatus for a vehicle 
wherein a pivot fever (18) one end of which is 
secured to a pivot shaft (16) for rotatably supporting 
a wiper arm (12A) and is adapted to rotate the pivot 
shaft (16) is reciprocally rotated by a link rod (28) 
connected to a wiper motor (32) so as to reciprocally 
rotate the wiper arm (12A). The apparatus includes: 
a first link (22) one end of which is connected 
coaxially with the pivot shaft (16) in such a manner 
as to be rotatable relative to the pivot shaft (16); a 
second link (21) opposed to the first link (22) in a 
substantially parallel state therewith and having one 
end connected to the other end of the pivot lever 
(18) and the other end connected to the link rod 
(28); a third link rod (36) opposed to the first link (22) 
in a substantially parallel state therewith and having 
^ one end connected to the other end of the first link 
(22) and the other end connected to connecting 
^ portions of the second link (26) and the first link rod 
qq (28); and a rotating mechanism operative at a time of 
storage which is adapted to hold the first link (22) at 
a predetermined position at the time of the normal 
^ operation of the wiper, and rotate the first link (22) 
rt by a predetermined amount at the time of stopping 
and storage of the wiper. A parallel link mechanism 
Q- is arranged with the first to third links (22,26,30) and 
^ the pivot lever (18), and the wiper arm is stored by 
the rotating mechanism operative at the time of 
storage via this arrangement. 
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